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Fig. 1 Schematic diagram of sample position in

electromagnetic field

x1 M T ZSHER

Table 1 External field parameters during processing

Treatment Process Parameter
ORI Original sample -
Magnetic field
M B=3 T,fM:O.S Hz, tM=40 S
treatment
Electropulsing
=520 A, fz=50 Hz, tz=0.05 s
treatment
Electromagnetic /=520 A, fg=50 Hz, #=0.05 s;
EM
treatment B=3T, fy=0.5 Hz, ;=40 s
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Fig. 2 Microstructures of TC11 alloy before and after electromagnetic treatment: (a), (b) Origin; (c), (d) Magnetic; (e), (f)

Electropulsing; (g), (h) Electromagnetic
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Fig. 4 XRD pattern of TCI1 alloy before and after

electromagnetic treatment
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Table 2 Axis ratio ¢/a of a-Ti before and after treatment

Treatment Axis ratio, c/a
ORI 1.580
M 1.588
E 1.594
EM 1.595
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Fig. 5 TEM images of TC11 alloy: (a), (c) Microstructure of original sample; (b) Diffraction spots of primary «; (d) Diffraction

spots of transformed S phase; (e) Dislocations of original sample; (f) Dislocations after electromagnetic treatment
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Effects of electromagnetic treatment on
microstructures and properties of TC11 titanium alloy

WANG Lin, LIU Jian, YANG Yi, YANG Gang, WEI Can, WANG Li-bo, GAO Yi

(School of Manufacturing Science and Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The effects of magnetic field(M), electropulsing(E) and electromagnetic(EM) treatment on the microstructure ,
lattice parameter, dislocations and microhardness of the undeformed solid TCI11 alloy were investigated . The results
show that the volume fractions of primary a phase increase by 4% and 3%, respectively, after E and EM treatment,
indicating that the external fields can provide additional driving force for the phase transformation of f to a. The axis
ratio ¢/a of o phase increases after the treatments, implying strengthened o phase by solid solution. Meanwhile, the
dislocation entanglement density decreases and the surface microhardness is reduced after the EM treatment. A 2.6%
decrease in hardness is produced. The presented study shows external field treatment can impose significant influence on
the properties of the materials by altering microstructures and movement of dislocations of the material.

Key words: TC11 titanium alloy; electromagnetic; microstructure; dislocation; microhardness
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